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Summary 
PROBLEMS RELATING to availability, maintenance and servicing have restricted computer 
usage in sub-Saharan Africa. There is also the more fundamental issue of deciding what the 
computer is to do and how to keep the system flexible enough so that it can take on new 
functions and expand. 
ILCA began developing its computer system in 1980, and since then it has steadily expanded so 
that it is now one of the largest agricultural research computer networks in sub-Saharan Africa. 
In a sense it has been a pioneering effort, and this paper describes some of the problems 
encountered and provides useful information on computer networking and the potential of 
computers in livestock research. 
It also describes the ILCA computer facility and the services which ILCA provides to national 
research organisations that do not have computer facilities to analyse the large volumes of data 
which have been collected over recent years. 
Introduction 
Since installing a Hewlett-Packard (HP) 3000 Series III computer in October 1980, the 
International Livestock Centre for Africa (ILCA) has been steadily expanding its computer 
capacity at headquarters and at its field stations. This expansion has involved Hewlett-Packard 
mini- and microcomputers. This paper outlines the growth of ILCA's computer network from 
1980 to 1984, and discusses the usefulness and limitations of micro-computers using one of 
ILCA's research programmes outside Ethiopia as a case study. The paper concludes with a 
discussion of some problems in operating a micro-computer network. 
ILCA'S computer system 
The HP3000 was originally chosen in 1980 for ILCA's Information Services, but is now used by 
all departments within the Centre. Hewlett-Packard equipment was selected for the following 
reasons: 
1. Hewlett-Packard equipment could be serviced within Ethiopia. 
2. The International Development Research Centre (IDRC) had released MINISIS, a library 
database system compatible with the HP3000. 
ILCA and the U.N. Economic Commission for Africa (ECA) bought from the Société d'Etudes de 
Réalisation Informatique et de Conseil (SERIC), a French agent for Hewlett-Packard, the first 
two HP3000 systems in Ethiopia. Since then seven more have been sold by SERIC in Ethiopia 
and this has led to an increasingly reliable service and maintenance. 
Growth of the ILCA system 
Together with the bibliographic database programme (MINISIS), Statistical Package for Social 
Sciences (SPSS) and Biomedical Computer Programmes (BMDP) were purchased in 1980 for 
scientific data analysis. Shortly thereafter an animal production and linear programming 
packages were acquired. Administration software was first developed in-house, but has since 
been replaced by a commercial package. 
The recent expansion of the ILCA minicomputer system is outlined in Table 1. As more staff 
used the computer, extra disc storage capacity was required and a 400 Mb disc was added in 
1982. In 1983 the workload doubled; more central processing capacity was needed, and an 
extra HP3000 was ordered in late 1983. The new machine was installed in July 1984.By August 
the 1984 work output had already surpassed that of all of 1983. 
Table 1. Hewlett-Packard mini-computer equipment at ILCA. 
HP part number Quantity Description Capacity 
Year of 
installation 
HP3000/III 1 Mini-computer 1 megabyte 1980 
HP7925 2 Disc unit 240 megabytes 1980 
HP7970E 1 Magtape 1600 bpi 1980 
HP2893 1 Card reader 300 c.p.m. 1980 
BDS 300 2 HP compatible printer 300 l.p.m. 1980 
HP2621 A,B,P 20 Asynchronous terminals     
HP2647 A 1 Graphics terminal     
HP26245 1 Block mode terminal     
HP2624B 2 Block mode terminal     
HP3000/48 1 Mini-computer 2 megabytes 1984 
HP7933 1 Disc 400 megabytes 1982 
HP2970E 1 Magtape drive 1600 bpi 1984 
HP7914E 1 Disc 132 megabytes 1984 
HP2563A 1 Line printer 300 l.p.m. 1984 
During 1981 and 1982 the Computer Unit analysed a backlog of data which had accumulated in 
the latter half of the 1970s. Field data were brought to headquarters for entry, verification and 
analysis on the HP3000. Initial analyses of field data had been completed by late 1982. In these 
analyses one major problem arose, namely the difficulty in collating, editing and correcting data 
when the original field documents were not available. It was decided to use micro-computers 
located at field stations to solve this problem. 
ILCA's micro-computer network 
Background 
During 1981 Hewlett-Packard released the HP125 micro-computer. This ‘micro’ is based on the 
Z80A micro-processor chip and uses the CP/M operating system. As the HP125 can act both as 
an asynchronous terminal and as an intelligent terminal to the HP3000, ILCA decided to 
purchase two HP125s for headquarters to evaluate their suitability as a basis for a micro-
computer network. Dbase II, Visicalc, Statpak, Microstat and Word 125 software were also 
purchased. The facility with which data could be transferred between an HP125 with its diskette 
and the HP3000 proved to be extremely powerful and useful. 
Scientists were able to enter their data on the HP125 using database management facilities, 
then do initial analyses using the available statistical packages before transferring their data to 
the HP3000 for further comprehensive analysis. With the additional advantage of the word 
processing capability, ILCA decided to purchase more micro-computers for headquarters and its 
field programmes. 
Expansion of the network 
The purchase of equipment from a single manufacturer and the consequent compatibility of 
Hewlett-Packard micro-equipment with existing hardware was considered more important than 
the lower cost of possible alternative machines. ILCA spent approximately US$ 15 000 on a 
micro-computer system for each of two field programmes. Each system consists of an HP125, 
64K bytes memory, 250K bytes disc storage (5.25" diskettes) and a daisywheel printer. A 
reliable power source is of utmost importance in field stations if scientists are to obtain full 
benefit from the micro-computers, and so uninterruptible power supplies were purchased from a 
UK manufacturer. 
During 1982 and 1983, the network was further expanded with the installation of HP125 micro-
computers at ILCA's field programmes in Kenya, Nigeria, Mali and Ethiopia. At the same time 
additional HP125s were acquired for ILCA's headquarters in Ethiopia. The coordination of the 
micro-computer network is carried out from ILCA's headquarters in Ethiopia. 
Uses 
After initial training and familiarisation, scientists found the micro-computers an indispensible 
tool both at headquarters and in field stations. In Ibadan, Nigeria, ILCA's team uses the machine 
for data collection and word processing, whilst in Nairobi, Kenya, the 'micro' is used 
predominantly for data collection and verification. This latter use is described in the case study 
below. At headquarters the word processing capability permits faster preparation of reports, and 
the ability to transfer documents via the HP3000 to the Linotype CRTronic typesetting 
equipment streamlines the publication process and increases throughput. 
Maintenance 
As ILCA was the only organisation in Ethiopia to have HP125 micro-computers, SERIC did not 
wish to be responsible for their maintenance. It was thus necessary that spare parts were stored 
at ILCA, and an agreement was made with Hewlett-Packard to replace defective boards. The 
purchase of three sets of the three boards that make up the HP125 increased the overall cost of 
the system. It was necessary to carry more than one set of spare boards because ILCA's 
network spans five different African countries. Whenever defects are reported, the appropriate 
spare boards are immediately despatched to the field programme and the defective boards are 
returned to headquarters to be forwarded to Hewlett-Packard. There can be a delay of up to 4 
months between the failure of a board and its replacement by Hewlett-Packard. 
The HP150 micro-computer 
While ILCA was expanding its micro network, Hewlett-Packard were further refining their micro-
computers. In August 1983 they released the HP150 micro-computer and simultaneously 
announced that the HP125 would no longer be manufactured. The HP150 is based on the 8088 
microprocessor chip, uses the MS-DOS operating system, and belongs to the family of IBM-PC 
compatible micro-computers. Compatibility with the IBM-PC and the use of MS-DOS has given 
the HP150 a larger software base. In line with Hewlett-Packard's stated policy, ILCA had to 
decide whether to standardise on the HP150 or to look for an alternative CP/M compatible 
machine. 
Once again the compatibility between the HP3000 and the HP150 was of paramount 
importance. Hewlett-Packard released the HP150 with software to allow similar network 
communication to the HP3000 as was possible with the HP125. The HP150 network software is 
more powerful, and Hewlett-Packard are treating HP150s as entry points to many computer 
networks, not necessarily based on the HP3000. Another feature of the HP150 is its capacity to 
read discs processed by a HP125 micro-computer. In the end ILCA's decision was simple. 
During 198410 HP150 micro-computers have been purchased to expand the micro-computer 
network both at headquarters and in the field programmes. 
Many other improvements have been made in the capacity and capabilities of Hewlett-Packard 
micro-computers since the HP125 was released. One major improvement is the enhanced 
graphics capability of the HP150. Six-pen plotters can now be purchased for less than US$ 
2000, so that an inexpensive HP150 system may now include graphics. A standard HP150 
purchased by ILCA includes a daisywheel printer, a plotter and 250K bytes of disc storage, or 
alternatively 15M bytes using a Winchester disc. The micro-computers are now widely used 
within ILCA and have a wide variety of software. The microcomputer hardware and software 
currently available at ILCA are given in Tables 2 and 3. 
Table 2. Hewlett-Packard micro-computer equipmenta at ILCA. 
HP part 
number 
Quantity Field team Country 
HP125 3 Trypanotolerance & Livestock Prod. Gr. Kenya 
HP150 1 Trypanotolerance & Livestock Prod. Gr. Kenya 
HP150 1 Kenyan Rangelands Programme Kenya 
HP125 2 Humid Zone Programme Nigeria 
HP125 1 Arid and Semi-arid Zones Programme Mali 
HP150 2 Highlands Programme Ethiopia 
HP150 1 Laboratory, HQ Ethiopia 
HP150 1 Audio-visuals Section, HQ Ethiopia 
HP150 1 Publications Section, HQ Ethiopia 
HP125 1 Ethiopian Rangelands Programme Ethiopia 
HP150 1 Personnel, HQ Ethiopia 
HP150 3 Computer Unit, HQ Ethiopia 
HP150 1 Directorate, HQ Ethiopia 
a Includes various configurations i.e. plotters, floppy or fixed discs, and daisywheel printers. 
Note: All HP125s and HP150s located at ILCA headquarters can also act as terminals to ILCA's 
HP3000 mini-computers. 
Table 3. ILCA's HP150 software. 
Name Description Supplier 
Pascal Programming language Microsoft 
Fortran Programming language Microsoft 
Cobol Programming language Microsoft 
Series 100/Basic Programming language HP 
1-2-3 Electronic spreadsheet Lotus 
Visicalc Electronic spreadsheet Visicorp 
Series 100/Graphics Graphics HP 
Diagraph Graphics Computer Support Corp. 
Picture Perfect Graphics Computer Support Corp. 
WordStar/Mail Merge/SpellStar Word processing Micropro Int. Corp. 
MemoMaker Word processing HP 
MiniWord Word processing Minisoft 
DSN/Link Communications HP 
SuperSort Sorting Micropro Int. Corp. 
Dbase II Database management Ashton-Tate 
Condor l Database management Condor Computer Corp. 
R:Base 4000 Database management MicroRim Inc. 
Personal Card File Database management HP 
Case study: The trypanotolerance network 
Background 
The Livestock Productivity and Trypanotolerance Group is based in Nairobi, Kenya, and focuses 
on the biological and economic aspects of livestock productivity, with a strong emphasis on 
trypanotolerant livestock. Its research is carried out with the help of a number of donor agencies 
in close cooperation with national institutions in 10 countries of central and West Africa where 
the tsetse fly and the associated trypanosome blood parasite are found. 
The objective of the ILCA trypanotolerance research programme is to determine the productivity 
of different breeds of domestic ruminants exposed to different levels of tsetse-trypanosomiasis 
risk within various management systems and climatic zones. The results permit an evaluation of 
between-breed differences in susceptibility to trypanosomiasis throughout Africa, They also 
permit an assessment of the role played by acquired resistance and a between-breed 
comparison of the rate at which resistance develops. 
Table 4 shows the management system, species and number of animals studied during 1984 in 
each country within the trypanotolerance network. A wide range in animal numbers must be 
handled. For each animal, data covering reproductive performance, weight change, milk 
production, health, prophylaxis and therapeutic treatments and tsetse challenge need to be 
recorded monthly. Considering the number of individual monthly records, it is clear that 
extremely large data sets build up very quickly. 
Table 4. Description of the data collected at field sites in ILCA's trypanotolerance network in 
1984a. 
Country Management system (No.) Species 
Number of 
animals 
Gabon Ranch (1) Cattle 1100 
Ivory Coast Villages (8) Sheep 700 
  Villages (8) Sheep 500 
  Villages (20) Cattle 500 
Zaire Ranches (2) Cattle 1000 
  Villages (20) Cattle 1000 
Nigeria Villages (10) Sheep/Goats 750 
  Ranches (2) Cattle 450 
Togo Station (1) Cattle 250 
  Villages (10) Cattle 380 
  Villages (12) Sheep/Goats 420 
Senegal  
The Gambia 
(starting 1985) Village (100) Cattle 1000+ 
Benin (starting 
1985) 
Villages Cattle 400 
Tanzania Villages (15) Sheep/Goats 850 
Kenya Villages (3) Cattle 1000 
Ethiopia Villages (3) Cattle 1200 
aData were collected on the following subject fields: animal health and productivity; animal 
nutrition; tsetse; climate and ecology; socio-economics. 
 
 
The network's micro system 
A micro-computer unit was established to allow rapid entry, checking and filing of country data. 
In August 1984, the trypanotolerance network's micro-computer system consisted of 3 HP125s, 
1 HP150, 2 dual floppy discs, 2 fixed discs, 3 printers and 1 plotter. 
The micro-computer system is run by a staff of three. Individual animal scientists also use the 
micro-computers for their data storage and analysis. Training support has been limited to 
familiarising the supervisor with new software. 
Flow of data 
A well-thought-out handling system is necessary to ensure rapid entry and rational organisation 
of the data within the trypanotolerance network; the following discussion centres around this 
flow. 
Field sites are supplied with simple preprinted data forms that are easily completed each month 
by field staff. After verification these sheets are sent to ILCA's Trypanotolerance Group in 
Nairobi. 
Upon receipt of the data recording sheets in Nairobi, the staff who are familiar with that 
particular data set check it for completeness and data quality. If major omissions or inaccuracies 
are apparent, a memo is sent to the field site and no data entry is attempted. 
If data are acceptable, they are entered at a terminal using a database management package. 
Use of database software speeds up the capture on magnetic media in many ways. Each field 
of a record is described initially so that displayed field names allow for ease of entry. For 
example, numeric fields will not accept alpha character data. Fields may also be set up so that 
they are duplicated across records, which speeds up entry by avoiding extra key strokes. 
Once a data set has been entered, various flow paths are available. 
In all cases several checks are made using statistical or database software. Most common are 
range checks using frequency or cross-tabulation routines to identify fields containing 
impossible values. Where errors in the original data sheet are found a memo is sent to the field 
site. It is important that queries be sent back to the field staff as soon as possible, while the data 
recording is reasonably fresh in their minds. 
Using a database software master, files can be updated with additional data. Editing a master 
file is slow and tedious, while entering monthly data is relatively quick. Database routines that 
transfer additional data greatly speed up the time and accuracy of updating a master file. At this 
stage checks may identify animals for which monthly data have not been recorded, and this 
calls for a further memo to the field site. 
Monthly statistics can be calculated. These are normally simple means rather than large-scale 
analyses, as micro-statistical software is not available for unbalanced designs. Calculation of 
means allows monthly trends to be plotted. Receiving monthly updates from their data provides 
an additional incentive for field staff to continue carrying out accurate recording. For the 
scientist, these monthly trends provide a tool for assessing what is occurring in the field and for 
preparing the layout of the major analyses that are needed. 
At all times, back-up copies of data are made to avoid data losses. Copies may be made from 
diskette to diskette or from a fixed disc to diskette. At appropriate stages diskettes are sent to 
headquarters so that master files can be updated, more complex checks can be made, or the 
final analysis can be carried out. For the final analysis, a scientist from Nairobi usually comes to 
headquarters to oversee the statistical analysis that has been clearly laid out by the staff of the 
trypanotolerance network. 
ILCA's micro-computer experience 
The use of micro-computers by the Livestock Productivity and Trypanotolerance Group and the 
other ILCA field programmes greatly improved the control of recorded data. Capture of data 
onto magnetic media, checking, updating and correspondence concerning problem areas is now 
relatively quick. This short ‘turn-around’ of information maintains the interest of field staff and 
improves field recording. Producing data trends routinely allows scientists to stop recording data 
of insignificant value and start recording other data where trends indicate the need. 
The establishment and running of this micro-computer network has provided ILCA with the 
knowledge of the many problems that must be considered in setting up a viable micro-
computing facility in Africa. 
Equipment 
In Africa the selection of computer equipment is a particularly difficult problem as computer 
companies are not active in sales or maintenance. The following issues must be considered 
prior to the purchase of equipment. 
a. Where micro-computers are to be used to capture and transfer data to a mini- or 
mainframe computer, compatibility must be ensured. 
b. The micro-computer must have an adequate processor to carry out the required 
software jobs such as statistical analysis. It is advantageous if the micro's memory can 
be expanded and further peripherals added later. 
c. Evaluation of the volume of data must be made to ensure that discs of sufficient capacity 
are selected. 
d. Service and maintenance capabilities must exist. Obviously, it is preferable that the 
company or supplier has in-country facilities to ensure faster repair and routine 
maintenance. The alternative is to have in-house spare parts, an engineer and a method 
of obtaining new or repaired parts. 
e. The environment in which the micro is to be used is important. A reliable power supply is 
imperative as drops and cuts in the electric supply can cause damage to the computer 
boards. Protection of equipment from heat and dust is also necessary. 
f. Cost is obviously important, but in order to satisfy points a) to d), more expensive 
equipment may be necessary to provide a reliable working system. 
Software 
Evaluation and the purchase of software is extremely difficult in Africa, and contact with a 
software-producing organisation in Europe or North America is a necessity. Some major 
questions relating to software are listed below: 
a. Will the product accomplish the objectives required? 
b. Will the product run on the selected micro? 
c. Are created files compatible with other software products? 
d. Is the product easy to use? 
Training 
In African countries there is a great shortage of trained computer personnel. This is largely due 
to a lack of computers throughout the continent and the small number of universities offering 
computer science courses. In addition, only limited support is available from companies or 
suppliers. It is clear that inexperienced staff can begin to use micro-computers without much 
assistance, but never become competent enough to exploit fully the capacity of the computer 
facilities . In some cases staff are unable to install and begin using software packages. A great 
need for training exists. 
Prospects 
In view of the lack of experience and inadequate facilities within many African agricultural 
research organisations, ILCA believes it can offer the following assistance: 
1. In conjunction with national research workers, ILCA with its mini-computer facilities helps 
analyse and interpret the large volumes of raw agricultural data which have been collected by 
national research organisations. 
2. ILCA can advise national research organisations on the selection of appropriate micro-
computer equipment. 
3. ILCA can train African research workers in the use of computers. To date this training has 
been part of an overall package aimed at assisting in the analysis of accumulated national data. 
It is planned that courses on statistical and computer methods will be formalised at ILCA in 
1985. 
ILCA is developing an animal recording software package adapted to micro-computers. Using 
this package, national research stations can more easily monitor and evaluate their animal 
production data, thus facilitating optimum management decisions. 
There is no doubt that micro-computer technology will enable African research workers to enter 
the computer age more easily and at minimal cost, ILCA seeks to assist national research 
groups to select, install and operate these systems. 
  
List of abbreviations 
C Carbon 
Ca Calcium 
CEC Cation exchange capacity 
CP Crude protein 
IFDC International Fertilizer Development Center (USA) 
IITA International Institute of Tropical Agriculture (Nigeria) 
IRAT Institut de Recherches Agronomiques Tropicales et des Cultures Vivrières (France) 
ITC International Institute for Aerial Survey and Earth Sciences (Netherlands) 
LIBGRIS Land-Image-Based Geographic Information System 
N Nitrogen 
NOAA National Oceanic and Atmospheric Administration (USA) 
S Sulphur 
SNF Solids not fat 
SRF Systematic reconnaissance flights 
TLU Tropical livestock unit 
UNEP United Nations Environmental Programme (Kenya) 
USAID United States Agency for International Development (USA) 
 
 
